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( 2 ) 

1 

[11**1 ] Sr, B a, Pb, Zn, KM, Mn. 
Co. Cu, Mg, Y , A K Bi, T efrb 

0. 05-5. 0mol/]<DNH« OH«KS:JDx.S 

[§t**2] Ba, Zn, Mru Ni, Y, CuM 
F e ^5>45B©F e fc ^OffcO'Xf < dr <> 1 ffiGD&JI 

F. e ^)4Iit*fcot, tt*:h/«x©£*** s «B*, 

jgffilCO. 05-5. Omol/IONH, OHjgf&£ 
J 0 it 5 r 1 1 w J: 9 ftSSfe ^tSII^t5 7x7 
-f h»*OMit*fto 20 
[fi**3] NH 4 OHgffi^Mi^O. 1-3. 0 

mo 1/1 -e*>5»*3aiX«i2^|E«<0 7a:7>r h» 

*<B»3g*ifc 0 
[»** 4] 2ffi<0F eG>&JR£fl>F e ; ^Fe 3 'i: 

So 

[If** 5] 2IOF eO&JIig^F e 2 ' £F e 3 ' t 
OHi»0. 8Si^D#<2. 5^ft*^JD^5fS 

[M*5f6] 2ffl©FeOMlroFe ! ^Fe J -i 

OH}g?i££0. 8~1. 2SfiiDi5fS*3®l*V^L3 

l§9*^7] 2tt<DFe©&JIi£©Fe :!, £Fe J ' i 

OH*ttfcl. 0lfiSQ;i.5l9*5Sl/«t^L3©Vvf;h, 40 

[!i*5C8] &JRiS*igftK:NH, OHSiSSriDA.6 
8lf£l42ff©F e ©&Jg:&©F e : " #F e s " fcfcSlH- 

51 1 ftVL 3 ©v*1**ia»xra 6 ftl^L 8 ©V-f ftiM-lE 
*©7:«:7-f ht&jfeoSfifij&ifc. 50 



7- 3 1 5 8 4 4 

2 

[fit*5il0] a^liS»3 0 0~3 0 0 0ls)6tfe 
aM#S9K:E«W>7*7^ ht9*©S!3i#8:. 

Ii$liS^5 0 0~2 0 0 0@gffc 

519*519 die®©?^^ h^*©Kit*ft. 

NH, OH^«*JDx.fcfi-g-ffi*»ET-C*0fSii-Sia 
£^i-f •51f#JSl &^L3©^Tixa\XI3:6ft^Ll 1 
©^T^dlE^©?^'!' ht»*©Eit*fe.' 

[19*5 1 3 ] jDj&ti 0-4 O^r- 3 - 1 0 ftfflX'h 
5!9*5U 2lrfE«©7i7^ ht&*©«i6#tfc. 

[19*5U 4] »41 0-3 0 < CT-3~7^ffaT-fo 
•511*511 2IClE®©7^7^ h»*©»i6#ifc D 

[»*5U5] Jt**«r»fi!t1-SXS*^r-i-5»#S 
1 fr^L3<^TiT/5>XI4 6ftV>Ll 4 ©^TtliiMCfE 

[19*511 6] 8 0-1 0 O^T'^ 19*5U 

5fc.lE«'©y' = 7-f M9*©®!ii2f)£. 

[19*5U7] »fi£Sr8 0~9 0 < Ct?l~5^W#5 
11*511 5 fc IE® <D7 H&5SO«ifi*&. 

[!9*5U8] ^M^*^ICNH. OH?gfB:£;!)|];i 

NH ( OH*»*lPifciB*«*»*#«ET6 0 , Ca± 
l o 0 t CWTI^Df5-t-5im^^-f-5fi*5C4Xli5(c: 
fESc©^^ >©*©Ki£2fife, 
[!9*9l9] &JS&7k&j£l-NH, OHj£$:£;bD;i 
fciS£»«rK*#«ET6 0*C£U:1 0 OTCSITKIMIW 
5xafi&i6-&?£S:I*£ : tS0. l%£LL©;(f.*t© 
Sv?«^S:tTfc>-&2>XSSr : ti-5gS*5il 8IS^ro7i 

[11*512 0] £JUfck*«fcNH. OHS«$:ADx. 

5 r 1 t ± V tmto*&f^z?M\*&&&mmmz. 

NH, OH»»Srl0x.*:S^a*i6*^ETl 0 OtB 
±3 0 0 , C«Ttan»i-aiS«:*i-5»*5l4Xtt5 

[01*512 1] ^M^Tk^ldNH. OH^JSSriDx. 
fciS*atrK*#ftT 1 0 0*C£Lh3 0 OtfilTfclOSRl 

a**i-*if*a2oicE*4>7*?<< 

[19*512 2] a®ife^^tp?S^?Sii1-5XS^^1- 

[89*512 3] it»*S:*tr««:aii-i-4Xai. « 
»J Siifcit»*SrB16X(4W» Lfc«fcS»ftia4:fti-I 
a^*-T5li*5l 1 L 3 Xtt 6 fcl^l, 1 7 ©VN-f Jx 

[19*512 4] fi*itS»i5 0 01C~1 0 0 0*CT-0. 
1-1 0B$f!,Tt*fo3ii*5l2 $\z#&<D7*7 4 Y®*. 




( 3 ) 

3 

[!S#JS2 5) mtem\*7 0 Ot-9 0 OtT'l -5 

So 

»*fc«*a*rai-ia**1-*l»** 1 ftv^ L 3 Xtt 

[ff#^2 7] QMBMttSO 0^-1 0 0 O^TO. 
1-1 OftP H lT-fc2>l»*^2 6tBtt07 3i7-f 10 

Ifll*JB2 8] 8&*&Stt7 0 0^-9 0 O'C-Cl-S 

fee 

[0 00 1 ] 
[0 0 0 2] 

fit*. N i — 2 n7i7^f 20 

^ft-^«K*0»*4r»^ U tOj8*fc«r'8 0 0-1 
0 0 0tT««3l*fT«5»**4tt»J:J:6IEatt#tT 

fcjxrv^j&s, afcTiti o o o^Eiii^iSia^&a 
7*7^ ^©fctta^ttfifflt*, «iliSltt#i:L-C«) 

9t5o ifc, i o o btiKioasa-cjRfeai-si:, 

[0 0 0 3] 50 
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5lti<#bii57i5>f h©*##ftfe*iTl*6 e 
rftb^paSrSSfc-f-fcOi: LTfistfefcJ: ^7x7-i 

BftflK. »a«)»J*^b-r*iftwi:#*<, Lfcj&So 
Ta*"©»JELfc»*tr«3ti'6ri:l4au^. a** 

r t t 2j*#EJUb5»fefta 

<fPl^Sl:i57x7^ h©*<0»it#&<BBB3Basfl 
[0 0 0 4] #*W<D» 1 <£> I fttts **6ft#»A tn 

h»*©aa*»ira«-rar4:fc*)5. *aa 
©aeoHttrt, aa#^sv^a5W f©*osat* 



( 4 ) 

5 

£>«5 0 *&W(D%8<DUm*. ®*#4<, ASfttrfl 

l 2<7)@ft{*, ±EJBl 0OBttSr4Stti<Hmi-S 
[0 0 0 5] 

[HB*#ft1-afc*o#a] ±EWH*# 20 

fti"Sfcftt-, (1) . Sr, Ba, Pb. Zn, N 

i , Mn, Co, Cu, Mg, Y, A 1 , B i , TiS 
t/F ea»fc*5W0>F e fc *<Z> 4 < t fc 1 lOi 

K<&*ftmo&JR&T-fc9. ^oFel:oK»2i 
OF e04Itt*fcot, K-tn*'ix<oAJR*6* s flltK 

3&M***tf+S&K£7k«tt«rftaxa^ ft&A 
ifiTKJSiKJwO. 0 5 — 5. Omol/lONli OHjg 

tt trip *. * r i fc £ 9 it** £ z>JM*^-tz>y 

[0006] *fc, (2) , B a, Zn, Mn, N K 
Y, CuKt/F eHftSSOF e fc-t©tt«)^4< t 
1^0&Jl^;ft^;ft,0&M:&T*fc9, ^oFe|:o 

RAJR*ft7kS»t-0. 05-5. Omol/ION 
H« OH*a*JDi5rt^J:«)tt;»*Sr4filti-5ie 
^r^i-^7^7>r (3) % NH O 

Ht6«O»*tt0. 1-3. Omol/lfibillE 40 
(l) x«i (2) fcE**>:7*7-f h»*oS!ig#8:, 
(4), 2tf£>F e£>&JSi£<£F e=*£F e 3 ' t LTft 
IILAKIK*** 1 ! 3 ©^^ LTNH OHS 
»«r0. 8SA£9£< 3^g*»jD^^>±te (1) 4 
l*L (3) OV^fM«Et©7x5^ h»*o»3S* 
(5), 2»Fe^»Fe : '?:Fe 5 'il 

umm&o. 8Sg£9#<2. 5S»*8Sin^5±E 
(1) 4V>L (3) ©V^CBi«)7s7^ H&* 
^Kit^fe. (6), 2l^FeOMl^Fe J '^F 50 



$*g8¥7-3 15 8 4 4 
6 

NHi OH?gfg£0. 8 — 1. 2S4iDA*±E (l) 
ftV^U (3) W-rtlMZtiMtoyx.yJ YB^(omm 

(7), 2iOFe(0&IS(Z)Fe I, ^Fe >, t 
LT§+£ L&««*S»*©&JIW * LT NH. 
OHfffttl. 0£»bP;ia±E (1) ftW*L (3) © 
vvf^KiEa©?*?* h (8), 
^Ki6*8«l-NH4 OH^ffi^iD^SSH^I^ffi^F 
e <D&Jgig<7> F e 8 ' & F e 3 ' £4 * IC+»4*»#*T 
T*tT 9 JLE (1) 4V>L (3) ©v^-Tii36»Xl4 (6) X 
tt (7) icEtt©?*^ h»*^S!fit*fe, (8) , 
&JM6**»fcNH« OH***rJDx.5r tic J: 9 it* 

ifcj6^fS*a#-rftxeSr*i-6±E (l) 4^L 
(3) ©vvftia>xtt (6) 4v>L (8) m^-ftiMz 
HMHoy^yj h»*<o«i6*j£, (1 0) , JKftftft 
#3 0 0-3 0 0 0{H}teT-fo£Jb!5 (9) |:Ef©7i 

7>f h»*^«iS*tt, (li) > SWte&^soo- 

2 0 0 OEte-CfcSBI^Q tE*«>7*9>r 
Kit^ft, (12) . &*#***KNH« OH*«Sr 
JjD;i£ r i fcj: 9 tt**Sr±*-rsxSfifiE&Ji*e*j8 
#ilCNH 4 OH*»S:JDifc«^*«:«ffiT'CJPjRi-6 
xa**1-S±E (l) fcv>t (3) ©iWfu&>xtt 

(6) 4v*L (l 1) ov^jX36^E««)7*5W h$ 
3i<D$l&%fe. (13), iDlRf* 0-40 tT* 3-10 

B*i»-c*>a±E (i 2) fcE«<07*5>f 

(1 4) , jDSRttl 0-3 0tt3-7R||lll-efe 
*±E (1 2) l:Bt^7a7>f h©*offiit*-fes 
(15) , tt*»*j»fifc-r3Xg£:W1-a (1) 4V^L 
(3) ^^i*ixd»Xtt (6) 4V^L (14) ov^-f^^ 

^fE«o^^y>r h®*<nmm*&. d 6) , 

8 0-10 O^T'ffp tf*9l 5(CE«^^^^^r MS 
3fctf>Kit#ffi> (17), Sa^Sr8 0-9 OtTl-5 
■MM? 5 (l 5) iil5«^7^7^ h»*co®at*?£, 
(18) ,-A«tfc**ifttNH4 OHSjKSrlDiSrt 
fc J: 9 it*tt 5 XSJitt AM16**««3: N a 
OH»«*rlDx.fc«***r*»ffftT6 O^UJLJil 0 0 
•CfilTJ-lDjlW-SXaSr^i-aiE (4) Xtt (5) t 
IS«0^^7^ H&*o«it*ife v (1 9) , ^S^tK 

•ck±i o o^T\^mi-zT.mi*&WL£®tmm<a 

^ftO. l%»±©^^t©ft*»jtt«rtTto**xa*r 
^i-5±!5 (1 8) <D7~7>( h®m<DWim*&. (2 
0) , ftJIttdc&ffilCNH, OH»tt4riD*.Sr. tlci 
9it»*S:^jfi1-axaH:tt*«**««fcNH. OH 

aT^jD f »r5X8*:*'ri±E (4) Xtt (5) fcE 
|07x7>f h®*<DMm%ft, (2 1) , ^Mil*^ 
il:NH, OH»*«rJDitfc«*«t:***fiETl 0 0 
^±3 0 0t»Tfclnftt-fSX8tt**«:«4i-S* 



( 

7 

ft«l«rllDxfc«iD»1-*XSS:^i-5±fE (2 0) [C|E 

m<oy^y^ h&*aa&*&, (22), 
tfffi?rSi§i-^xmir^i-^±IS (l) 4l*L (2 1) 
wftifrny*?* h©*«)«3S*ife. (2 3) , it 

(1) ftl^L (3) Xte (6) ft^L (1 7) ©vvfix 
^7x7>f h^*^SSit*S, (2 4) . f&«LSl2 5 
OOt-lOOOtT'O. 1 - 1 0&fffiX'hZ>±& (2 
3) 07x7^ h$*tf>8gii££, (2 5) , IftgLStt 
7 0 0^-9 0 Ottl -5B$HTfc5±K (24) O 
7*94 H9*©J!36*ife % (2 6) , 

±15 (a) fci^L (3) Xtt (6) ftv^L (1 7) ©v> 
fjl^7i5^ (2 7), S&tog 

B5 0 0t-1 0 0 0tT'0. 1 ^-1 OB*|H"C*>a±E 
(2 6) 07i7>f M&*0>»a*ifc, (2 8) % J&iQ. 

mi*7 o o ot-ei-sttBTfcaiiE (2 

So 

[0 0 0 7] ±1H (1) % (2) fcfcV*** ~r*Jia* 
Sttt^a. 0 5-5. Omol/l^NH, OHSffi*: 

JSiK^O. 0 5-5. Omol/lONli OHjgJgfc 
JDJL*:«**3ft»bF e : '?rF e 3 * KWkStft 1 fc lc£ 

9«t**«:±j«1-sxej tt^:Htt?) c *«w 

[C&l^T, rsr> B a , Pb, Zn, Ni, Mn, C 
o, Cu, Mg, Y N A I > Bi, Ti RXfiF efrbK 
e fc-t<7)fifc<7>'>tt< th im<D&m<D*tl?tl 
0>&JHa"Cfc9 x a>oFe{CO^TI4 2ffi<7>Fe0>&fi 

W}MI:lf:^oT, 2 4G0Fe®tt&&* *{ktt»T* 

xtt2aa±©4*oB£»tt, aft*aw«Ba«>rt© 
iaxi4 2a«±fcoa*#t>*4»fe**A*a«r** 

-raA*a*»*rV^\ ft*fil:rai<D7x7^f k 
0il;UfF et, Ni-Zn, Ni-Cu-Zn, Mn- 
Zn, Mg-Cu-Zn, Co-Cu-Zn, Mn — M 
g-Zn, Ni-Cu-Co, Ba-Sr, Ba-P 
b/Sr-Pb, Y-A l <DZtl?il<D&mmi&7cmz 

fcli* ±E0*K0»*©5c**> 
<3ffi<0Fe *<Dfe<o{t&m*£Ktt\z3im 
ofci*5BT-£A/?t>J:v\ ±E&Ka©5*>* Fed 

t^o r«»&#attiaa'ctA^3i«2aaB±-ct 
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^\ 

[0 0 0 8] ±IEAJia«»lllDi5NH, OH (7> 

^~7tK (nh 3 +H: o) ) o. 05- 

5. Omol/iaJK, £9#*L<ttO. 1- 
3. Omol/lTfoSo 0. 05mo 1/1 i9/hS 
rtfttf*<&&«ajgifc*>NH« OHK:±5RJS£jS*-e 
h&1Um#±im<* *fc. 5. Omol/li!)* 

# rtixtf *<o^jia*»«)&Kw *y*7 * ah 
io *tixa7 3:5-r h©*^fij5E-fii#4.i:5 0 ^^^^ 

0. 1-3. Orno 1 / ) »X *)&$. L\f\ N 

^^/>so^oir Lxtt.mzm&± cs*5:tia9, 

4»lw-ftmD*.5a*»-f4iDA.SNHi OHiOi 

tt, ±EAKa8ao&*>r^^^»uTo. s-i. 

20 ©«BJ:9*J>4^i*0£aa*tt©NH« OHf:±5 
2Sl±o#< 3Si*»©«^-ei)t»-e* 

0. 8 3i<J:^<3 3i*i, »*L<ttO. 81ft 

[0 0 0 9] aj*-ftio*#4WHt4a, 

t4r»«i-*fcftfc, ±EA*a**tl4 2fliOFeO 
F e 2 * £F e 3 *l^k£it-5iE*Te 
±Ett»tti:**5*, ^fc*K{*Fe 2 *#Fe 

^*5»<kft#T. «*.tf+»4a*^#ffi*^B-e 

fo»9 % *«c«j^tt{fiJitfr©&Jlia*»tNH4 'OH© 
J: ^Sai-SffiO^-T^-yF e'MC^kL. 3{ffiO 

o A**a<k**tt«> amo7 =. ^ Aitff ^ * y 

td5T#5o ±ENH, OH^afittr^^fetSS 
-Cfc6o r^i!^, F eOlMSSi: LT(4 3ffiOF 
e0A«a*«ttfcJB^6fc, 3ffi^^^>Fe 3 'i4 

so > #it#^aft;a * t z> fj t*« k ^wk * t c 



( 

9 

U 3«©Fe©&Jg:g&2<ffic7>Fe<D±!E&Jgigii 

^(Dfxm&Mxmzm^^z t&xz . Fe : ^ 

F e(0±!E&JS&£-£ : t-f S&JItlJiffifcNH, OHi 

ffoTF e s - £F e 3 " tzmitLtetfbZiD 

t. F e" I4F e" t LTH-gT-# 3fctf>, NH, OH 

<Dfl;l4F e'-Ki/g-cd^-fsr £#T-#5„ r<£>l^ 

[0 0 10] i^l:#^57i7-f h»*©*i/£-f 
ft^&^Offij&<0*i§-tt£fc<1-fctota4, #»rNH 

TO. 8-1. 2^gO^IC(i, ±fE&JS&&?££N 

h, oHtDm-tm^mw, mzmmmw Lxs.it^nt> 
o. o o i ^-^Jt^rticiqixsr i^-ets. ^wRjg 

g(4 3 0 0 r p m (S#<Z>|5]i!5gS0 £l±;SS$?3i L 
< . <t*J»*L<l4 500rp mU±X-h%. .3 0 0 r 

.&£.CT®mt)%0m%.mfz¥fte.zB<tz<, 3000 

r proet9*#<^StEjS«0&«;Sr*#<T-t1\ 

^*fc3y§&&#©EC&tt:3 0 0 0 r pra«T«i»4 
L<, lD^L<li2000 rpni«TT-fc5 o 
[00 11] **0»«iaS:g-C»e>ix57s7-f h» 

*tati-5fcfctl4RjSS:er $-£-55JfcB#(S]J4, NH 

TO. 8-1. 2ai-e*>5»*l:S, 3«*IB£i±*»» 
*L<. 3«PMJ:*J«v^t*«4r4i:*<, IWfiilr 

^A^SJC^Mtt 1 0 b#H£Lj*i r. t U\ 
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S4Btt*r#lt+5 1 RJ&SMBIi 5-7 B*M#ft t>3£ 
T-foSo -?:roSf£:i4SDSRTT-^-3Tt)a<> 0-4 0^ 
©#-&l4Sfi?^Hf4 3 ~ 1 0 B#H. 10-3 Ote?S§-& 
liKJ&sSMtt 3-7 ^Wi5»$ U\ 60t 
EAJhl 0 0 < CE».TIw1-a#§\ 1 0 0t«fc 9*# < 3 0 

0. 1% (#«%) £I±©^Sr*#iitr<8flwJ:9«« 

JHo#aETfcB6trtrto*6r4:a«J:9#*LV\ i*f 
ftfc-RJSBSrott. 3 ~ l 0B$|SJ##5LV\, :jit,©|^ 
fctt. NH, OHSrJDx.5**s±IS.&JR^@jS©&«'l' 
^ylrStLTO. 8SftJ:9#K 3ift*rKT-fe-5^-g- 
■Ct#*LV\ NH. OH*;!n&3ftas±K&fftt£ffi 
©AJR-f*Vt*tLT0. 8-1. 2S*-Cfe5.»g't 

l4A>t>^5.^tj 1 0 0*CEAT2 5 #£ LV>d?, ^co&JI 
tt^iR)±^n-5fcfe»-i4 8 o < CW±f-iDfii-2> r i 
*LV\ *%BIKftftA!l&tt8 0~9 0 < C-C*>S. * 

[0 0 12] 

30 ffiSiJLfcjt®fel4> 5J^?lgSr 6 O'CfiJU: 1 0 O'CWT 
1 00t:«t t)*#< 3 0 O'C^TJ-'tS* 

aK, iDfiS;j!l$*5r fc tft* lu\ rro4ei 
sfc*. nfttea-Kioit^ks**!^**)**, turn 

^0|&5|5<Df?a©S(4, 4Btt*r#*L, 5 0 0t~10 

oott-o. i i o «fibjojrh-5 r t l 

<. 4 9»*L<I47 0 0t~9 0 0 t CT'lS#rpg~5^ 

tt£EK«*«r*Jti-3i. 5 0 0 < C£lT/6 s »ttl\, 
» t> ixfcta* K ttttffl Lfc&JS^W KW * > V> 7 > - 9 
Att*f«j;'»i-5*5, ^£D©*5r 5 0 0*C~ 1 0 0 0 c CT* 
0. 1 B#Ra~ 1 0 ^IH, #SL< (4 7 0 0*C~9 0 Ot 

X' i ^f^~ 5 ft&mmm-tz r ticitJ^^ry^^A 

50 [0 0 1 3] roiSfcLTA&ftK^bi'ia?^-* 
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11 

,;m£IT. ffRlfO. 05/im~0. 5 u mtSISIt 5 

%Wfi42IK1-5r 4#T'#ft„ 4*fcft*£fcJ: 9 <#b 
ftft?^-* h&^Kit-i-C*©*^*/]^, •?:©# 
^5?r$fe< -f S r 4 tf-et So Ktt?S#/J«£v* 

frbtezmm k-tzt, *©ttAiia»4/h*<» *o- 10 

4 4 9 . »«Otf < 4 ft fc©*-©«8MSii 

*#*<49, tMi«<4 0. *fc. 2Mtt>.'>4<, 
ft*MWfc**fc4ft 4 4 t>l-. *©**»*#»*©» 
5|cJ&AfeJwJ: 9#?>iX'57 a i7'f H&*tJt'<Tfi<4 
9, 9 0 0 < CWTT-t^$-&5rtd5r-#5 0 tfc. 
&K&Jg?S©i£ffi3iJ4 LTNH. OH^ffiU 7>-U* 

4-3Tt^<iBST**fflS:t 9. toSli^L, *© 20 

S£0. 5 mWTfcfBffl-t'tft©-?, -t©7i7-1' h 
Mfi£*»Jffl-rsr fcKJ: 9«»**s**i4SJ:5fc7 
= 9^ l*»*«:Kii-rs::4#T*ft. 
too l 4] ±IBUfc 

D D a©§J!itfci3^-CiE]ft>«*-:<'£Ag, Ag-Pd,'C 30 

u « © it© toi&»&mmmt>>> % 4 5 kic i 9 »* + * 

iLti:#, ttfttt*itttt-C*>9*S-"C*>5fc*, fiUB 
pT*4 44. ifc. ii5ttt&© 

*>9, *fet»li*fKK»1-6»1fcttt>«nftO , r, 3 

0- f K#41-ftr fctf-p*. *©*#»::* 9 j*lltfc#]« 40 

1- ftr.4icfc&*-i, LTt>*a-cfc 
ft. 

[0015] 

^•■fftxm. BfHcttftffiSrftftfcAwriwttaia, m 
«aLfc»**raiiti-s»*xa*»*>9. :nf>iit- ■ 
*tt«>#8A1-ftr. 4 S*tfti;:«k9 rftfe© 

xe«rl7C*bi-ftw4^*©*tttt©»A«:Rjl:1-ftr - 
4 * 5 T-t ft 4 4 fcir, «rfi©?j!ito3I& Lftv^fetttr© 
■T«ff©S8*r'>4<T*ft. Sfc. ^AttSffi^b^ 50 
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-£Sg©NH. OH£JBV\ F e©&JRi£lw2ffi©F 
e©£**frJBV\ Fe' - trFe J, U:g?{b$*ftr4l:: 
i 9 *©&Kfb£-«zi©itiB4&&£ C £ii:ft «fc 5 fc tfc© 
T% &Jg$g^8©£JSw':^#7V*=v-Agi#£ft-o 
T«t»ft4C4v^4:Sr»»J1-ftr4*»'r#, 
fe«r4i:S<i-ftfcfe. ^lSSrST#t>^ft7i7>r 
h»*©afig-ftv«rer LSi<1-ftr4^T-f ft. r© 
fcjft-f;h.tt:EJSa*v &{b&#. 
fc»+«S*tt;©*#*r»«ii-Sr ifcJ: 9 $ «b^5fe^ 
$ixft. &S8£igr£*ftKSii;iijf#-r'ft4, & 
^©ffi^©^-{bfc tifrbti. afcfc4v>J: 5fc-et 
ft. T/w*y**©**fcT>u*y*ijt«i!ifcjB 
v>fc»£Ktt-t©&JSa s iJti8«jJ::flSi t) ji*h.ftfc»a# 

»©foft^F^©SS/65jtevxJ: 5icT-# ft. tfc, ±1E 

4«iw«dii-sr 4 »d j: 9»*{ki-ft 

*©^Stt«:iS©ftw4AST-#ft. ftKKJSiflgfcSK 
i"ft4» &£©EJSi£~©!fcti£*-*\ iB»ft;**©A 
5 4tt**±«l*rSJt:«KlD*ftw4fcA9. &J&m® 
mo&m LTiDx. ft T >*=7 © S SSc 

<1-6w4*5T-#. ±IE©^ii}S#, SSfi)cx fifeS^ff 
44>4v>T-8F4-frft - 4 ^"Ct ft. 
[0 0 16] 

immm ftfc**w©si*0>i«r»wi-ft. 

BESf« (II) (2 ffi©F e©fiitSE^, i-4te*>fiRK^l» 

(FeSO, ) ) 0. ImoK «SKffifn( Z n S 
O, ) 0 . 0 3 m o 1 . WBF? (MnSO.) 
0. 0 2 mo 1 Zm^frl I) V YMZfettL* 
iSiSSit5. r©^fS^$^#ffl§vT2 O'C, 8 00 
rpm-paffU^b, 0. 4mo 1 / ]) y F^ONH 
, OH Sri !)y h/V- (±^JS'f *!s\Z&LX 1 ^«) S 

9 0*CT5I«M»*LT*>?>» &J*Lfca:»«S:JittT 
SggiJ Lfc a^Sr JCPdnductivity C 
oupled P ) a sma) liiOMLfci^^, 
Fe, Mn, Z n©£-H-©&a5fill4 5 p pm&lTT-fco 
fc. r©«S?g©±S:± 9^<5^^M©ilfe^S:* s »ai$ 

h. -*aa©tta*±A«i:**?*»5©"c, me>* 3 

e>H-»i-ft4, *bix7l:a:*4fc©A«iart©aiD©±E 
&JSlg^©&JSiffi^* 1 b©-fixl4, 0. 0 0 1-t/H* 
£IT4 4ftr 4iSto*»ft. w©ag-C*>ft4Hfflfi*Hctt 
H&fiK-fix^4v>4LTSx.ft. »fe*i«:tt*»*r*|{J| 
©^4 7 5 0 t CT'2^r B '3fiaMSl-ftr4mt9 7=:5'C 
H9*Sr#*:. r ©»*K-ov^T»»**r V SM (V i 
bration Sample Magnetmete 
r) \ZXWWLttb 1ft 1 Oi-Wf? K (#ffil4 0 
e©0lw|7A7^ h*5fc5 0 ) T'foofc. ^fc, X^fnl 
iff (CiiKnim »Tm«) S:ffofc«SmSrllllC 
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^5:i«t'#fc e m*PSr&¥X (fg-$i 

tHIELfciS*. VSttSttftO. l/im-CfeO, 
ffittO. 9nm-l. 2 /imtfe^: iJ&*fej&>fc 0 
g»n, Zn^Sl^N i , Co, Mg> Ti, 

Ltztz\Zf&&<D*®-&&hti*t^tz 0 £j£Lfc© 
**&mz.®mL, J CPXfc&tiVrLtzt Zb. F 10 

[0017] 2 

(ID (2 ffiOF e<DJIg£i£ x i-Tifc^^^mi^ 
(Fed- ) ) 0. 1 2mo K &it'< } ) ^ (Ba 
Clj ) 0. 0 1 mo 1 £r^e*l U s> h^WSftU 

t:. 1 0 0 0 rpmt«l/rfb, 0. 3 8mol/ 

ITl^i) SDX, *<0«2 0t:T3l#B£«£!fc#i£ 

**#&a#Mt«Lfc. 9 0^t-3b$b&$ 20 

CP^iO^«fLfctr5, Fe, B a (Z><&ft<0«|ffiffi 

l* N o. o o l^itHTii^c i*to*»6 a 

fcftfctt«fe**«»<&3: 4 8 5 0^1 mm®Mmir 
Z>Z it*"??*?-* b»**r»fc 0 :*i:o^t 30 
(S«AS:VSM^Tff<iSLfci:r52 8 0 O^-zW*^ 
yKTfcofco *fc. Wfc«li:W«KXllS*f*rfTo 

JKSfiO. 15^m, eSM^O. l/im-0. 2 ju 
mT"fc^:H^^o/: 0 ffl«JBf*<DB a flXfc^ftfcS 

*Lfc»***l«:**L, I CPTJEttSHfrLfcin 40 
^ Fe, Batt^©5c»f±*UlSix4^ofc 0 

[0018] nj&0y 3 

aifeft (II) 0 . 1 m o K 5> b 5 (Y (N 

O, ) j) 0. 0 2m o 1 ^^StKI V v bMZfeM 

U :©»«*SS#lftT2 

Ot:, 1 0 0 0 rpmT"!!j$Li*?>, 0. 3 6mol 

WLTl^i) JPit, *W«2 0t;^5B$B«#fc«« 
Lfc 0 9 0 < C-C5*B*rtLT**fc, £/£Lfc 

tt»tt*r*ttT*9JLfc. CP^iO»«fLfc 50 



#H§¥7- 3 1 5 8 4 4 
14 

Fe, Y^Maili5ppmamo 
&JRiS««E^«a*d*e>©1*ixte. 0. OOi^Ht 
h$*£#fc 0 r©0*«cov^T**aMfc*rVSMfC 

SPIUt:42 0emu/gT^ot B *fc, HJ£#'J 

tzbz\b, W-*>>&&\*0. 3/i.nu tt8»*!4 0. 27 
/i m~0. 35/i mt'fcS:^Wo/: fl ffi«JiU|5Hw 

j&(D*®-l*M,tbhtefr<>1z Q *j*Lfc»*tttW-» 
«PU I CPT^ttM Lfctli, Fe. Y£l*05E 

[0019) Hffifll 4 
ffiKft (2flfi<BF e©5B»:fi, -r*to*>fflK*ltt (F 
e (NOa): ) 0. 2m o K ttKStt (Zn SO, ) 
0 . 0 3 m o K 8S&~ ^/MNiSO, ) 0 . 0 6 
5 m o K SKKffi (C u S O, ) 0. 0 0 5raol5r3 

JfflArAJR**»SrIW!i-S. :oS«S:2 0 , C, 10 
00rpmT«U 0. 9 6 m o 1 / ]) y WWNH 
< OHSrll *>\Z$tLX 1. 2^*) 

x> Mt? 5 *BS* 8 0tT2^ML 

/to tt««&£«9Ju 8otT3^rwL^ 

N i 0. fiSD Zno.30oCUo.006 Fe;. 00004 <h 4 

ofc e mumit (a. ) fiVSM^TWfliLfci ^58 
ofc 0 XJMs]ft*fTofc8*fcB2l::*1-. rom^O 

[0 0 2 0] Itlkffl 5 

Nio.i Zn 0 .& Fe 2 0 4 t^Si^Fe, Ni, Z 
n^^ffi^m (Fett2ffiO«Elf*) Sr*^*»L, & 
I^t>H^U2^i(7)NE OH^iD^/Co wOiS 

cf>(c:^ALfc 0 l 0#BS*S*fc**" 

tt*oa4liNi,.i Zno.6 Fe : 0 4 1 4 9 . X^ 
ESr J: f9 ^ t°>^^ffiT*fe5 r. t ftftfritz* T EM 
(Tramsmission Electron Mi 
c r o s c o p y) 9, S^B^^^^Vn, gjr 

@0. 2/im^-44^Ni-Zn7x7^ 
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(oo2i) nt&me 

Mn..< Zn.. s Fe. O, k *i S <fc 0 F e . Mn, Z 
n (F eli2{ffi<06itg?ffi) SrTkKiSWU & 

Jg^tfVKitfLT 2. 2SH©NH, OHSriDAfc. r 
8 0*CI::iDj»U &fg*>^<fc'3&i!fSrZg£ 

no. 5 Zrio.s Fe* O* 
0JfrJ:9^tr^*^**l'e*)*ri:*^ofc o TEM 
«»J:9, tt*IB»c:*IS«)4v\ ttao. 5^m^- 10 

[ 0 0 2 2] ftftffl 7 

Nio.s Zno.s Fe : 0< <b&5<fc?Fe, Ni, Z 
n<B*8S«:» (F ett2{|0)fiett£) U & 

K^^>i-*f LT2it^)NHi OH4J0x.fc. r<£>^ 
^2 0 0tl:ML/: e 8B$MR£S-frfc«\ fi^ 
. RtltaU W»LT7*5>f f»**r»fc. 1CP# 
#r<fc9, $5fcOiffififcllN i.. s Zno.sFe, O, ir* 

Tto TEMfi J: 9 ^ tt*mfc«*«>4v\ MO. 0 20 
[ 0 0 2 3] H%0!I8 

Ni ft . s Zno.s Fe : 0< £&3cfc9Fe % Ni. Z 
n<7>#ffit®r& (Fett2MB«) SttM-JSWU & 

£ttfc»IMt*** (1011%) SrJDx.* 2 0 0tfc: 
JDfRLfc. 8B#MEJfc3*fc«, «-&««r»iau. ttft 

'j*ttNi... Z/i..... -Fe, O, X^ID^J: 9 30 

ttWNi-Zn7x7^ h^jSShfc. 

[0 0 2 4] JtK0J 1 
*fflftft( III) ( 3WFe«I, 1-fttot>WK*2 ■ 
ft (Fe (NOJ3 )0. 1 mo K ffUKSft (ZnN 
Oa ) 0. 03mo 1, (Mn ( (NO,) 

2 ) 0. 0 2mo 1 £2gB*l y * hA'KSWU 

00rpmt«L4^f), 0. 4mol/Jy^O 40 

ft) JOA, M2 0ttlOBW^ILfcc r 
oft, ±j*LfcttWfc*:««-eltWJLfc. IWICP 
\Zi:r>£$iLtzkZ*>. UnfM OOOp pmai, Z 
n#4 2 0 p pm^ffijtec CI *$Oii«t 9 &o 

-fftte, 0. 0 s^JtEJLttfca:: i^toi^ft, 
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bilfca»»«r*K»©4S 9 0 0tT3B*m»ftg+ 

§:iria^x7^MSS^I/co r^s^two^r 
ft, ^ t:*;i/« i 3 7 : i #tei» D , X 

gttO. 3//m, egj)4tt0. l/im-O. 7^mt 
[0 0 2 5] ttKfl 2 

Hffife (ftkffi) T'Nic.s Zno.s Fe, 0< SrftK 
-f^<* a-Fe: O, > ZnO, N i OSrBrSHlfcft 

9»-&Lfc. KiSS, 1 00 0tf2««iIU 

fc^)N)-Zn7x7'/ h©*T*foofc 0 
[0 0 2 6] *«WH:. ±E&*tft*«<0ifc*JHfc LT 
NH 4 OH^IL/:!^ NH 4 OH©ttffliW 

rartti 9Kt^* yttt?fcofc»^^, &JRf* 
>&t>*= **>r u itm^tm^k^ 

[0 0 2 7] 

ft, rft^t£imSil^# r Ail-f d-v*c»i-5T> 
*~T*^ffiit£iiiiR-f £ r. fcfcJ: 9 £ bfcBMSS 

fc*»i:i-5ri:4<, A*^#>fc#-T5TV*=7 
««»«W4^«*tt»ttSrlRl±i-5 r. k ^T'# 5 t k 
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LT 1 0 0tyTO{&r£-r-£!i£T-# . ft* 
iroj: 5 iw 1 0 0 0 < C^±WSi£5r#5fc»ro^^#lc 

amttt^rf, a. tit, * 



18 



10 



»itx£<b\z%<Dm\i.tmibbh.i>. tits #38 SB ©7 

[Hi] #»MOJ|io*16«©*ftl-J:9#bixfc7 

Y®-*.<oxtim j Sx%mxhZ>t 
[12] #*M©Jg4©*l|«o*ifefcJ:9»bixfc7 

h^ox&BSrilllT-fca. 
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